Objective. To study the incidence of suicidal ideation in patients with SLE and the associated risk factors.
Introduction
SLE is a multisystemic autoimmune disease characterized by a wide spectrum of clinical manifestations. Despite the recent advances in the therapeutics and the improvement in overall survival of SLE in the past few decades [1] , the disease still causes substantial physical and psychological burden to patients. Morbidities may arise from disease-or treatment-related complications such as scarring alopecia, discoid scars, renal failure, cognitive dysfunction, pulmonary hypertension, avascular bone necrosis, premature menopause and osteoporotic fractures [2] . As SLE predominantly affects women of reproductive age, these morbidities may seriously affect their ability to achieve certain life goals, leading to significant psychological stress. Moreover, organ damage may lead to physical and mental impairment, disruption of social functioning, unemployment and work disability [3] . Adjustment problems, poor coping, uncertainty about disease prognosis and the stress of living with a chronic disease may further predispose SLE patients to mood disorders and anxiety [4] .
Psychiatric symptoms are highly prevalent in patients with SLE. A review of 21 studies published before the development of the ACR definitions for neuropsychiatric SLE in 1999 [5] revealed that psychiatric symptoms were present in 1771% of SLE patients [6] . Although most of these studies were derived from chart reviews and lacked standardized assessments or control groups, the most common psychiatric symptom in SLE patients was depression [6] . Previous studies showed that depression occurred in up to 75% of SLE patients during the disease course [7] . Bachen et al. [8] showed that among 326 Caucasian women with SLE, 65% had a lifetime diagnosis of depressive or anxiety disorders. Ainiala et al. [9] also reported a 4-fold higher prevalence of depression in SLE patients compared with a matched non-SLE population. A more recent study that utilized a structured clinical interview reported a 22% prevalence of major depression among patients with SLE, which was significantly higher than that of matched healthy controls [10] . Depression in SLE aggravates fatigue, pain and psychological stress, and reduces drug compliance, leading to significant impairment of quality of life and work disability [1113] . The most devastating consequence of depression in SLE is the increased risk of suicide [1419] .
Patients with chronic ill health, including those with rheumatic diseases, are prone to acts of suicide [20] , which are usually preceded by suicidal thoughts. One study reported that the rate of suicide was 45 times higher in SLE patients than that expected from the general population derived from the World Health Organization mortality statistics [21] . In fact, suicidal thoughts have been described in 834% of SLE patients in different localities using different assessment tools [1417] . We undertook this study involving a large sample of SLE patients to examine the incidence of suicidal thoughts and factors associated with the intensity of suicidal ideation.
Patients and methods

Study population
Between April and July 2012, consecutive patients fulfilling four or more of the ACR criteria for the classification of SLE [22] were recruited for a questionnaire study on suicidal ideation. All patients who attended our outpatient rheumatology clinics or were admitted to our hospital in the specified period were included. Exclusion criteria were patients in whom informed consent could not be obtained and those who were unable to understand or answer the questionnaires (e.g. illiterate, mental deficiency). Written consent was obtained from all participants and the study was approved by the Research and Ethics Committee of Tuen Mun Hospital, Hong Kong.
Data collection
Socio-demographic data, including age, sex, marital status, employment, years of education, religion (Catholic, Christian, Buddhist, Muslim) and utilization of the comprehensive social security assistance (CSSA) (government financial assistance in our locality, which is a benchmark for poverty), were collected from the participants. Clinical data and disease status (disease activity and organ damage) at the time of questionnaire completion were obtained from clinical assessment and medical records review. The following data were also collected from the questionnaire: major life events within 1 month of the study (divorce, disappointment in love, major debts, unemployment or layoff, death of spouse or close relatives), past history of psychiatric disorders and previous suicide attempts.
Assessment of disease activity and disease damage Disease activity of SLE was assessed by the Safety of Estrogens in Lupus Erythematosus National Assessment (SELENA)-SLEDAI, a validated instrument employed in the SELENA trials [23] . Clinically active SLE was defined as a SLEDAI score 55. Patients who participated in this study were followed up at intervals of 14 months, depending on disease activity and severity. The mean SLEDAI in the preceding 12 months, which was a better reflection of recent disease control than a one-time SLEDAI assessment at the time of questionnaire completion, was obtained. This was computed by summing the area under the curve of the SLEDAI (AUC-S) according to the following formula, divided by time:
where z = the number of clinical assessments (1, 2, . . . , z) and SELENA-SLEDAI (n) = SELENA-SLEDAI score at time n. Organ damage of SLE was assessed by the SLICC/ACR Damage Index (SDI) [24] . Damage in SLE can be due to disease activity or therapy-related complications. Damage (after SLE diagnosis) has to be present for 56 months before it is scored, irrespective of the cause.
Assessment of depression and anxiety symptoms
Self-rated symptoms of depression and anxiety in the preceding week were assessed by the validated Chinese version of the Hospital Anxiety and Depression Scale (HADS) [25] , which is a 14-item instrument to assess anxiety and depression symptomatology. It consists of two subscales, depression and anxiety, each having seven questions on a 4-point scale (score 03), with possible total scores ranging from 0 to 21 for each subscale. A score 47 could be regarded as being in the normal range, whereas a score >10 indicates the probable presence of anxiety or depression.
Assessment of suicidal ideation
Patients were assessed by three direct questions on suicidal thoughts and suicidal plans in the preceding 1 month. These questions were: (i) In the preceding one month, have you ever thought that life is meaningless and it is better to have it terminated?; (ii) In the preceding one month, have you ever thought of hurting yourself or terminating your life, but without plans?; and (iii) In the preceding one month, have you ever thought of terminating your own life and with solid plans? The first two questions www.rheumatology.oxfordjournals.org
715
Suicidal ideation in SLE enquired whether the patient had suicidal thoughts while the third question asked for any solid suicidal plan. A positive response for any one of the three questions indicated the presence of suicidal thoughts.
The intensity of suicidal thought in the preceding week was assessed by the Beck Scale for Suicidal Ideation (BSSI) [26] . A validated Chinese version of the BSSI was used in this study [27, 28] . The BSSI score is a questionnaire with 19 questions. Each question scores 02 and the final score is the sum of the scores for these 19 questions. The total BSSI score ranges from 0 to 38, with higher BSSI scores indicating more intense suicidal ideation.
Participants of this study were referred to clinical psychologists and/or psychiatrists for further evaluation when they disclosed suicidal thoughts as assessed by our three direct questions or when the HADS (depression or anxiety) score was >10.
Statistical analysis
Results are expressed as mean (S.D.) for normally distributed data. Non-normally distributed data are expressed as median [interquartile range (IQR)]. Demographic characteristics, clinical variables and psychosocial factors were compared between SLE patients with and without suicidal ideation. For continuous data, this was done by the Student's t-test. For categorical data, comparison was made by the chi-square test. When the frequency of any cell in the contingency table was five or less, the Fisher exact test was used instead. A linear regression model was established to study the factors associated with higher BSSI scores. The following factors were considered as covariates in the regression model: age, sex, marital status (divorced/single vs married), years of education, employment status, recipient of CSSA, religious beliefs, history of attempted suicide, presence of major adverse life events in the recent month, duration of SLE, mean SLEDAI in the preceding 12 months, SDI score in various organ systems and HADS score. All statistical analyses were performed using SPSS 16.0 for Windows 7 (IBM, Armonk, NY, USA). Statistical significance was defined as a P-value <0.05, two tailed.
Results
Clinical characteristics of patients studied
Three hundred and seventy-five SLE patients were invited to participate and 8 declined, for a total of 367 participants (95% women). Table 1 summarizes the clinical characteristics of these patients. The mean age was 40.2 years (S.D. 13) and the mean SLE duration was 9.3 years Clinical characteristics associated with suicidal ideation Table 1 shows the cumulative clinical manifestations and autoantibodies of our patients according to the presence and absence of suicidal ideation. Patients with suicidal ideation had slightly longer duration of SLE than those without, but the difference was not statistically significant (10.6 vs 9.1 years, P = 0.36). Serositis was marginally more frequent in patients with suicidal thoughts, but other clinical manifestations and autoantibodies did not differ significantly between the two groups.
Psychosocial factors associated with suicidal ideation Psychosocial characteristics of our patients are shown in Table 2 . Patients who had suicidal thoughts were more likely to be unemployed (P = 0.02), have a past history of attempted suicide (P = 0.02) and have a past history of psychiatric disorder (P = 0.03), as well as experiencing major life events in the preceding month (P = 0.006). Moreover, the HADS-depression and HADS-anxiety scores were significantly higher in patients with suicidal thoughts (P < 0.001 in both). There was also a trend of lower education level and dependence on government financial subsidies (CSSA scheme) in those patients with suicidal thoughts. The BSSI score, which reflected the intensity of suicidal ideation, was significantly higher in those with suicidal thoughts than those without (P < 0.001).
Disease activity and organ damage of SLE patients according to suicidal thoughts Regarding the SDI of individual organ systems, patients with suicidal thoughts had significantly higher pulmonary (P = 0.02), gastrointestinal (P = 0.02) and dermatological (P = 0.03) scores than those without. Musculoskeletal damage was also more frequent in patients with suicidal thoughts, but the significance level was borderline (P = 0.05).
Factors associated with the intensity of suicidal ideation Table 3 shows the linear regression analyses of the demographic, psychosocial and disease-related factors associated with higher BSSI scores.
Univariate analysis revealed that the BSSI score correlated significantly with age, male sex, poverty (CSSA recipient), unemployment, fewer years of education, past history of psychiatric disorders, history of attempted suicide, major life events in the preceding month, HADSanxiety and HADS-depression scores, mean SLEDAI in the preceding 12 months, total SDI, and renal, pulmonary and cardiovascular SDI scores.
In a multivariate model, only HADS-depression (b = 0.27, P = 0.001), history of attempted suicide (b = 0.12, P = 0.03), major life events in the preceding month (b = 0.13, P = 0.01) and cardiovascular SDI score (b = 0.27, P < 0.001) correlated significantly with the BSSI score.
Discussion
In this cross-sectional study we demonstrated that among 367 southern Chinese patients with SLE, suicidal thoughts in the preceding month were present in 12% of patients. Table 4 summarizes the incidence and risk factors for suicidal ideation in SLE patients reported in the literature [1419] . Suicidal ideation in our SLE patients are similar in frequency to that reported in the Middle East (10.5%) [14] , Japan (8.4%) [17] and Chile (9.5%) [16] , although the screening tools employed in these studies were not identical. However, in a study conducted in mainland China, a much higher prevalence (34.4%) of suicidal ideation was reported in their SLE patients [15] . In this study, SLE patients had a much shorter disease duration (1.3 years) compared with ours (9.3 years) and had more active disease (40% of patients had SLEDAI scores 515). Newly diagnosed SLE patients with active disease are more likely to be depressed and have fewer psychological resources to cope with the illness [29] . Moreover, the socio-economic status and educational level of the patients in mainland China was likely to be inferior to that of our patients in Hong Kong. This might have contributed to the much higher prevalence of suicidal ideation in the mainland study compared with ours and others [14, 16, 17] . Data regarding the prevalence of suicidal ideation in the general population of Hong Kong are scarce. A study conducted by the Hong Kong Jockey Club Centre for Suicide Research and Prevention reported that among 1061 women ages 2059 years randomly selected from different regions of Hong Kong, 7% had suicidal thoughts in the preceding 12 months [30] . The mean age of the subjects in this survey was similar to that of our SLE patients and the screening questions employed in both studies were also similar. Despite the fact that suicidal thoughts in the preceding month (instead of in the preceding 12 months) was being surveyed in our study, the incidence of suicidal ideation was definitely higher in SLE patients than in the general population.
In addition to recruitment of a relatively large sample of SLE patients, the strength of our study is that we utilized a validated tool for assessment of the intensity of suicidal ideation (BSSI), which was not available in previous studies [1417] . The BSSI is an instrument that has high internal consistency with an observer rated scale and clinical rating of suicide risk [26] . We were able to show that the intensity of suicidal ideation correlated significantly and independently with depressive symptoms, cardiovascular damage, recent life events and previous suicide attempts. Moreover, recruitment of consecutive patients in both inpatient and outpatient settings in our study minimized selection bias of the subjects.
Depressive symptoms are fairly common in patients with SLE [7] . Casecontrol studies have shown that depression is more common in SLE patients than healthy subjects [31] . Depression aggravates disability and absence from work, reduces drug compliance, diminishes quality of life and increases utilization of health care services and the risk of suicide [3234] . In our study we demonstrated that the HADS-depression score is an independent factor significantly associated with the intensity of suicidal ideation. This is in line with the studies from mainland China [15] and Iran [14] in which depressive symptoms were found to be one of the most important factors related to suicidal thoughts in SLE patients. In fact, two earlier case series of suicide in SLE patients [18, 19] also reported a higher incidence of depressive symptoms in these patients. Thus identification of depressive symptoms is crucial in the detection of SLE patients with suicidal ideation so that prompt referral to clinical psychologists or psychiatrists can be initiated. In addition to depressive symptoms, recent major life events and past suicide attempts were also found to be independent factors significantly associated with the intensity of suicidal ideation in our study. Life events and previous suicide attempts are well-known risk factors for suicide in non-SLE patients [35, 36] . Data in our locality showed that the re-attempt rate of deliberate self-harm within 6 months in those individuals who attended the Casualty Department for suicide attempts was as high as 16.7%, indicating that a previous suicidal act is an important risk factor for suicide in the general population [37] .
Uncontrolled disease activity has been implicated as one main factor for suicide in case series of suicide in patients with SLE [18, 19] . However, no relationship between SLEDAI scores at the time of assessment and suicidal ideation could be demonstrated in previous studies [1417] . As the SLEDAI score at a single time point may not reflect overall disease control, we studied the effect of disease activity in the preceding year on suicidal ideation and were able to show that the mean SLEDAI score was higher in SLE patients with suicidal thoughts than those without. This suggests that patients with less well-controlled SLE activity are more likely to have suicidal thoughts. However, disease activity did not correlate with the intensity of suicidal ideation on multivariate analysis.
Our study is the first to look at the relationship of organ damage and suicidal ideation in SLE. The SDI score, which is a reflection of cumulative organ damage, was significantly higher in those SLE patients with suicidal thoughts than in those without. In addition, the total SDI score positively correlated with the BSSI score. In particular, in a multivariate model, the cardiovascular SDI score (angina, coronary artery bypass surgery, myocardial infarction, valvular disease and chronic pericarditis) was significantly associated with the intensity of suicidal ideation. Cardiovascular disease is a major cause of death in patients with SLE [38] . The impairment of physical function and exercise tolerance, symptoms of dyspnoea and oedema, as well as uncertainty about their prognosis might increase psychological stress in patients, leading to suicidal ideation.
Work disability is common in SLE patients and may lead to poverty, loss of self-esteem, social isolation and depression [39] . We previously demonstrated that 37% of our Chinese SLE patients in Hong Kong lost their ability to work after having SLE for 10 years [3]. In the current study, unemployed patients were more likely to have suicidal thoughts than those with a regular job. Patients with lower socio-economic status, reflected as dependence on government financial subsidies and lower educational level, also showed a trend towards a higher frequency of suicidal thoughts.
Our study is not without limitations. We did not recruit a matched control group for the comparison of suicidal ideation with our SLE patients. Moreover, as this was a cross-sectional study, the causal relationship between the predictor variables and suicidal ideation was unclear. In particular, depressive symptoms could either be the cause or consequence of suicidal ideation.
In conclusion, suicidal ideation is common in Chinese patients with SLE. Suicidal ideation is more intense in those patients with depressive symptoms, recent life events, cardiovascular damage and previous suicide attempts. Early identification of patients with suicidal thoughts may help to reduce the risk of suicide. Physicians should be aware of the social background of their SLE patients and provide assistance when necessary. It is important to optimize medical and non-medical therapies to control disease activity in order to minimize organ damage. Early detection of depression, psychological counselling and prompt referral to psychiatrists or clinical psychologists is essential. High-risk patients, such as those with more severe organ damage, recent adverse life events and a previous history of attempted suicide, should be screened for psychiatric symptoms and suicidal thoughts during clinical consultations. Patients should also be encouraged to join self-help groups to enhance their sense of social support.
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